c-Jun kinase is a critical signaling molecule in a neonatal model of group B streptococcal sepsis.
Group B streptococcus (GBS) is the major cause of sepsis in newborn infants. In vitro, inactivated GBS stimulates macrophages to produce inflammatory proteins via the TLR adapter protein MyD88. Furthermore, inflammatory cytokine release in response to GBS greatly exceeds that following stimulation with pneumococci. In this study, we attempted to unravel signaling events that are involved in GBS-, but not Streptococcus pneumoniae-stimulated phagocytes to identify molecular targets for adjunctive sepsis therapy. We found that inactivated GBS and S. pneumoniae differed in the activation of the MAPK JNK, but not IkappaB kinase. Furthermore, JNK was essential for the transcriptional activation of inflammatory cytokine genes in response to GBS. Inhibition of JNK by the anthrapyrazolone SP600125 abrogated GBS-induced cytokine formation via an AP-1- and NF-kappaB-dependent mechanism without impairing antibacterial properties such as phagocytosis of GBS and the formation of intracellular oxidative species. In contrast, inhibition of the MAPK p38 impaired both antibacterial processes. In a neonatal mouse model of GBS sepsis SP600125 inhibited the inflammatory response and improved survival. In conclusion, JNK plays a major role in the inflammatory, but not in the direct antibacterial response to inactivated GBS, and may thus serve as a rational target for an adjunctive GBS sepsis therapy.